The role of the sympathetic nervous system in controlling bone metabolism.
Experimental studies have generally shown that increased sympathetic nervous activity causes bone loss via an increase in bone resorption and a decrease in bone formation. Increased bone resorption is based on the stimulation of both osteoclast formation and osteoclast activity. These effects are associated with beta2-adrenergic activity towards both osteoblastic and osteoclastic cells. Decreased bone formation is based on the inhibition of osteoblastic activity through beta2-adrenergic receptors on osteoblasts. Such findings indicate that beta-blockers may be effective against osteoporosis, in which case there is increased sympathetic activity. In fact, in a population-based, case-control study, the current use of beta-blockers has been demonstrated to be associated with a reduced risk of fractures. These clinical studies suggest that pharmacological blockade of the beta-adrenergic system is beneficial to the human skeleton. In another prospective study, however, no association between beta-blocker use and fracture risk was shown in perimenopausal and older women. To confirm this important new therapeutic avenue to prevent bone loss, the relationship between the pharmacological effectiveness of beta-blockers and the pathogenesis of osteoporosis must be explored in detail.